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The Bluegill, Lepomis macrochirus (Rafinesque) 
in West Okoboji Lake, Iowa 
By ]AMES MAYIIE\\' 
In past years the life histories of almost all our common game 
and rough fishes have been studied. The knowledge of age. growth, 
condition, food consumed, reproductive potentials, and population 
dynamics arc basic fundernentals in modern fisheries biologv. 
This study is concerned with the angler harvest, age and growth, 
body-scale relationship, length-weight relationship, coefficient of 
condition, population trends, spawning activities, and fecundity of 
the northern bluegill (Lepomis macrochirus) in West Okoboji 
Lake, Iowa. 
ANGLER HAR\'EST 
The bluegill has been among the most sought for fish in West 
Okoboji for many years. Although its popularity is confined pri-
marily to the summer months it always affords much pleasure to 
the angler. Cn'el census clnks report that at times 50 to 7 5 per 
cent of the fishermen contacted on the lake are fishing for bluegills. 
The numbt>r of bluegills caught by anglers in view of the total 
harvest of fish has almost equalled that of the yellow perch (Perea 
flavescens) and walleye (Stizostedion uitreum). The diffrrence in 
the per cent of total catch would probably be much greater if the 
amount of time spent in angling was taken into consideration. 
Bluegills are taken primarily in the summer; whereas, pterch and 
walleye are taken in considerable numbters the year around. 
A creel census has been conducted since 1946 from May 15 to 
July 1 on West Okoboji. The bluegill hanest is undoubtedly ap-
proaching its peak during this 45 clay period. In 1946 through 
1952 the bluegill comprised 3.0 to 9.1 per cent of the total catch 
(Rose 1953, 1954, 1955). Since 1953 the catch has rangted from 
10. 7 to 16.9 per cent of the total harvest (Table 1). 
AcE AND GROWTH 
A total of 1,199 bluegills, including 971 young-of-the-year, were 
obtained for age and growth analvsis by angling, drag seining. and 
electrofishing. Each individual was measured for total and stand-
ard length and weighed. The standard length used is the distance 
in millimeters between the snout and the distal end of the caudal 
peduncle. Three scales were removed from the fish and transferred 
to envelopes for further analysis. In the laboratory these scales 
were cleaned and dry mounted between microscope slides. 
As in most studies, rnicroprojection of the scale image was used 
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Table 1. 
The recorded C'ltch of bluegills by anglers from M'ly 15 to July 1 
in West Okoboji L'lke, 1946 to 1955. 
Total No. Total No. No. of Per Cent of 
Year Anglers Fish Ca.ught Bluegills caught Total Harvest 
1946 3.292 10.422 313 3.0 
1947 2,417 9,546 350 3.7 
1948 5,860 1 7 ,583 1.339 7.6 
1949 5,975 18,583 1,601 8.6 
1950 3.540 9.187 583 6.3 
1951 3,987 16,689 1,280 7. I 
1952 4.101 15,418 1.399 9.1 
1953 3,466 7,221 1,226 16.9 
1954 2.212 7,525 807 10.7 
1955 4,687 13,861 1,723 12.4 
to assess the age of individual fish, and each annulus marked on a 
paper tagboard strip. The standard length at each annulus was 
then determined by a direct proportion nomograph as described 
by Carlander and Smith ( 1944). 
The mean calculated standard length from the first to the 
seventh annuli were found to be 31, 69, 108, 134, 150, 166, and 183 
millimeters (Table 2) . 
As shown in Table 3 these lengths were found to be about aver-
age or a little lower than lakes in other areas. 
Table 2. 
:\\·erage calculated standard length at each annulus for 
228 bluegills from West Okoboji, Iowa 
Age Xo. in Mean S. L. Mean S. L. at Each Annulus 
Group Sarnplc at Capture 2 3 4 5 6 7 
I 7 79 41 
II 91 99 26 64 
III 34 123 32 73 105 
IV 23 145 36 73 112 134 
v 46 157 34 73 109 133 147 
VI 23 174 31 68 107 l'.15 152 164 
VII 4 189 27 72 115 132 166 175 183 
Mean S. L. at Each Annulus 31 69 108 134 150 166 183 
Mean Annual Incrrment 31 38 42 24 16 12 8 
Sum of Increments 31 69 Ill 135 151 163 171 
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Figure 1. The body-scale relationship of 228 hlnl'gills from \Vest Okoboji Lake. 
Annual growth increments were found to increase until the third 
year, and then decrease slowly in the later years of life. The mean 
annual growth increments for the sc\·en years of growth were 31, 
38, 42, 24, 16, 12, and 8 millimeters. 
BoDY Sc.\LE RELATIONSITIP 
The body-scale relationship was determined from 228 bluegills. 
Three "key" scales were removed from the left side of each indi-
vidual at the intersect of three scale rows do\1·n from the lateral 
line and ten scales posterior from the opercul um. Standard length 
was used in all calculations. The scale radius was measured in 
millimeters from the focus to the anterior edge of the "key" scale. 
The body-scale relationship can best be expressed by the kast 
squares equation: 
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Figmc 2. The length-weight relation:;hip of 1,199 bluegills from West Okoboji Lake. 
The dots representing empirical lengths and weights. 
Table 3. 
A comparison of average standard lengths of bluegills at each annulus 
between West Okoboji and other lakrs.1 
Year of Life 
-------·--· 
Lake and Location 2 3 4 5 6 7 8 
East Lake, Iowa 34 78 112 140 150 158 
Minnesota Lakes 46 81 112 140 164 194 227 247 
Foots Bond, Indiana 32 82 118 138 138 
Red Haw Hill, Iowa 28 69 123 145 163 172 195 206 
Thompson Lake, Illinois 41 79 99 117 129 152 
Battecse Lake, Michigan 29 66 102 135 161 181 
Clayton Lake, Va. 42 80 124 157 174 192 
West Okoboji, Iowa 32 69 108 134 150 166 183 
1 Carlander ( 1953) 
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L=a+bR 
where 
L = standard length 
R =scale radius (X27) 
a and b = mathematical constants. 
A straight line having a length intercept of 12.9 millimeters on 
the L axis and a slope of 1.168 best describes this relationship. 
The minor variances from the calculated regression line in Figure 
1 strongly indicates that the straight line regression is a good fit. 
LENGTH-WEIGHT RELATIONSHIP AND COEFFICIENT OF CONDITION 
In determination of the length-weight relationship of 1,199 blue-
gills the total sample was divided into ten millimeter size groups. 
The mean standard length and weight was determined for each 
group. This mathematical relationship between length and weight 
is expressed by the least squares equation 
\\" = cLn 
or in logarithmic form as 
Log W = Log C + Log Ln 
where 
W =weight 
L = lenoth 
"' c and n = mathematical constants 
The length-weight relationship was found to be best described by 
the equation Log W = -·4.16809 + 2.93521 Log Lin West Okoboji 
(Figure 2, Table 4). 
Table 4. 
The observed and calculated weights of 1,199 bluegills in West Okoboji Lake. 
----- ---·---
Size Mean St. Mean Weight Number 
------
Group Length Observed Calculated in Group 
---- -
20-29 26 0.9 1.0 341 
30-39 '.) 2 I. I I.:3 640 
70-79 77 22 23 8 
80-89 86 30 33 13 
90-99 96 44 45 36 
100-109 101 59 57 32 
110-119 116 80 78 25 
120-129 124 94 95 9 
130-139 133 128 125 15 
140-149 145 153 150 16 
150-159 154 187 179 30 
160-169 165 221 219 25 
170-179 173 251 252 13 
180-189 184 281 302 3 
190-199 191 344 336 3 
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The coefficient of condition or "K" factor is often used to deter-
mine the relative plumpness or physical well-being of fishes. The 
mean "K" was 5.04 for 228 adult bluegills from the lake. This 
figure is somewhat higher than was found in other areas. 
POPULATION TRENDS 
Since 1940 the State Conservation Commission has carried on a 
yearly fisheries inventory in the major natural lakes. The purpose 
of this survey is to establish annual population trends, and the 
magnitude of reproduction during the year. During the first survc) 
10 stations were designated to be checked each year in West Oko-
boji with a 500 foot, one-quarter inch mesh (bar measure) drag 
seine. In the seine hauls the number of fish of each species is 
counted and several specimens weighed and measured to establish 
ranges. In the past few years a September recheck of each station 
was made. The principal reason for this recheck was because young-
of-the-ycar of late spawners (crappie and bluegills) passed through 
the web during early summer surveys and as a result were not 
counted. 
The abundance of the young-of-the-year has ranged from a low of 
911 per haul in 194 7 to a high of 2,309 in 1946 (Table 5) . During 
the past seven years survey records reveal a relatively stable catch. 
These figures would undoubtedly be much higher if the data from 
the early summer surveys were excluded. 
Table 5. 
Average catch of bluegills per haul with 500 feet, one-quartPr inch 
bar mesh drag seine in West Okoboji Lake from 1940 to 1954. 
No. of Number taken per Haul 
---------- --------
Year Hauls Young-of-the-year Sllb-adults Adults 
------
1940 4 0 56 41 
1941 3 10,333 0 52 
1942 3 ,L838* 152 24 
1944 3 O* 58 55 
1945 6 10,000 2 18 
1946 9 2,309 36 17 
1947 12 911 4 7 
1948 7 1,429 57 7 
1949 6 1.605 597 37 
1950 5 O* 308 52 
1951 8 0* 129 48 
1952 9 2,123 19 15 
1953 1 I 1,357 37 17 
1954 14 1,870 64 28 
* Designates years in which young-of-the-year were seen 
the seine. 
passing through 
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Sub-adult and adult bluegill abundance have almost paralleled 
each other since 194 7. High populations of both were indicated in 
1950, when a mean of 308 sub-adults and 52 adults were taken 
per seine haul. A period of low abundance was noted in 1947 when 
an average of 4 sub-adults and 7 adults were taken per haul (Table 
5). 
SPAWNING ACTIVITIES 
A periodic spawning activity check was made at ten day inter-
vals from May to August in 1954. The fish were caught by hook 
and line and examined internally for the partial absence of eggs 
from the ovary. At no time when ovaries were examined was a 
completely spent fish found. It is assumed that a complete empty-
ing of the ovaries never occurs. In the course of the examinations 
it was observed that if the fish was partially spent, the opening of 
the vent contained fragmentary blood vessels and/or clots possibly 
from the interior of the ovary. Examinations shortly after the 
spawning period revealed that almost all spent females possess this 
phenomenon. 
The first bluegills were taken on May 23. Three of these were 
females with unripe ovaries. On June 15, a total of 25 adults were 
examined from a known spawning area. Eighteen of these were 
males indicating nest building had started in preparation of spawn-
ing. In the following check of this area on June 25, fifteen blue-
gills were examined and 80 percent were females. The first partial-
ly spent female was found on this date. 
On July 5, the sexes were equally divided in a sample of 12 fish. 
At this date four of the six females were spent. Thus, the peak of 
spawning activities occurred between June 25 and July 5. Eight 
fish were examined on July 17 and all females were spent. The sex 
ratio was even on this date. 
One bluegill nest was observed during the spawning period, and 
on three subsequent visits during the day only one adult bluegill 
was observed. The intense growth of submergent vegetation made 
direct observations virtually impossible. 
During 1955 this area was again checked during the spawning 
season. The vegetation was not as heavy as in past years and direct 
observations were made of nest building. In one area of approxi-
mately 160 square feet, 30 separate nests were counted. Each of 
these nests was occupied by a small adult male bluegill. The fish 
were laboriously fanning silt from the nest with their pectoral 
fins, and protecting the nest from all intruders at what appeared 
to be territorial boundaries. 
FECUNDITY AND MATURITY 
Volumeteric egg counts were made on five adult female blue-
gills during the spawning season. The fish were obtained by angling 
in the early part of June to assure partial spawning had not oc-
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curred. The ovaries were removed from each specimen, and placed 
in a 20 per cent formalin solution in order to harden the eggs to 
prevent breakage while counting and handling. 
The ovary was opened and enough eggs to displace 0.1 c. c. of 
water placed in a graduated cylinder. These eggs were counted, 
and the process repeated three times to detennine sample ranges. 
The ovaries were then immersed in the cylinder and the total 
\·olume recorded. The total number of eggs in the ovary was then 
determined using the 95 per cent confidence interval of individual 
samples and the total displacement of water. 
The egg counts ranged from 7,200 in a fish weighing 142 grams 
to 38,184 in a fish weighing 234 grams (Table 6). There was no cor-
relation between number of eggs and weight of fish. 
Table 6. 
Ef(g counts per female in five bluegills from West Okoboji, Lake. 
------- --------
-------·-- ------ ·-----~ 
Mean No. 
Standard of Eggs per 95% Con. Total Eggs per 
Length Weight 0.1 c.c. Interval Volume Female 
140 142 185 160-214 4.5 7 ,200- 9,630 
156 191 183 158-212 8.1 12,798-17,172 
159 234 176 152-204 18.7 28,424-38,184 
164 184 176 152-201 8.0 12,160-16,320 
183 269 173 159-191 19.0 29,210-36,290 
-------
Several examinations were made to determine the age at which 
bluegills mature in West Okoboji. From these examinations it ap-
pears a few males and none of the females spawn at two years. 
In the third year both sexes seem capable of spawning. 
SUMl\L\RY 
Angler harvest of bluegills in West Okoboji was highest in 1953 
and lowest in 1946. The catch during the past seven years has been 
relatively stable. 
The mean calculated lengths from the first to the seventh an-
nuli were found to be 31, 69, 108, 134, 150, 166, and 183 millimeters. 
The annual growth increments were found to he 31, 38, 42, 24, 16, 
12, and 8 millimeters for the first through the seventh year respec-
tively. 
The body-scale relationship for 228 bluegills is best described 
by the least squares equation L = 12.9 mm. + l.168R. 
The length-weight relationship is expressed as Log W = -4.16809 
+ 2.93521 Log L. The "K" factor was 5.04 for 228 bluegills. 
Annual survey records from 1940 to 1954 indicate a fairly stable 
population of bluegills in West Okoboji. 
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In 1954, nest building probably started by June 15, but the first 
spent female was found on June 25. The peak of spawning was 
probably over by July 5. 
Egg counts ranged from 7,200 eggs for a 1'1:2 gram female to 
38,184 eggs from a 234 gram fish. 
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